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* Respiratory Protection Options

* Mask vs Respirator

e Respirator Ava:lsiaznasAURINgITO]
° N1JIAONAUUDNAIN NI

* Fit test and Fit check(seal check)
* CDC Crisis Capacity Guidance and EUR
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Balanadoamanua:onn
Respiratory Protection. [E6]s«1ile]3 lazuigo (IFU)*

Filtering Facepiece

Elastomeric Powered Air

Procedure Mask Surgical Mask Respirators (FFRs), Respirator Purifying Respirator
such as N95 (PAPR)
« Disposable, * Disposable, mask » Disposable, Reusable Reusable
simple mask used used to cover respirator used to respirator respirator
to cover nose and nose and mouth cover nose and ’ M _ Multiple
mouth * Provides a fluid mouth face?'eFe offerings face/head cover
barrier * Fluid resistant MiEIEEE: offerings

facepiece and

disposable filters Multi-piece: head

cover, tube,
battery pack and
belt

(Surgical N 95
Respirator)

e

https://www.3m.com/3M/en US/worker-health-safety-us/covid19/
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https://www.3m.com/3M/en_US/worker-health-safety-us/covid19/

UDUANCVSzHI1Y Respirator (N95) fiu Mask

Respirator
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Mask ADD:=1[s? .

« oonivuilioUoinuazaaitognnmadurigiaiasaihinnnuaiuld
sonlugduuen 13u Taluycuzunda Manua:aaiwa IJudu

*  Mask AdACUALUGAUYDIIHAD (surgical mask) azg2afumstainuazoo)
wosywalkagAdidolsnnnisns:iGuyalidon 1a:31A084110

e luauisnUainuamAmeausniimsuuidouazoouunaidnnnunaaido
la rSomsMmBannMsiinamswins:A1e (AGP)

e luns:du
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Masks are not
designed to
seal to the face.

3M™"Health Care Academy

Surgical
Masks

help prevent high-velocity
sprays from reaching the
healthcare professional’s
mouth and nose.

Surgical

Masks

entering sterile field.

4

help prevent particles
expelled by wearers from
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U1asYiuuov Mask (USA,Canada) AHIM
American Society of Testing and Materials(ASTM) F2100-11 ,NTZ.!:V';!.!.;
1. BFE (Bacterial Filtration Efficiency ] -ASTM F2101 S
PFE (Particulate Filtration Efficiency) -ASTM F2299
-luid Resistance - ASTM F1862
Delta P (Pressure Differential)

-lame Spread - 16 CFR Part 1610

oA W N

* HUgIHQ : Europe EN 14683,Thai udn 2422-2522
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Respiratory Protection.

Procedure mask and Surgical Mask

ASTM F 2100-11 Fluid Resistant | Different Pressure Bacterial Sub-micron Flame spread
Standard Specification for | AT\ F 1862 ANHALANAILANS filtration particulate
Performance of Materials
Used in Medical Face Masks | {JagAugadtialnaz | ¥in slanazAnsseuny efficiency filtration efficient
Levels 1306 AMNTU ANuToU 3 lumsou at 0.1 micron
Level 1 80 mm Hg <4.0 > 95% > 95% Class 1
Low barrier _ _
protection
Level 2 120 mm Hg <5.0 > 98% > 98% Class 1
Moderate barrier
protection
Level 3 160 mm Hg <5.0 > 98% > 98% Class 1
Maximum barrier _ _
protection

* HU1EIHQ : EN 14683 Type IIR (fluid resistant), China GB 19083-2010

© 3M 020. All Rights Reserved.3MConfidential.
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Respirator ADD:IS?

Respirator Aivaunsadnoanivulfiliuntals:uunuiGurieia

oonuuwwodmnummnmauonnumsUuMoummas vuunigu
H19 (A e Y

doidanulurtindiaduld (fit test and seal check)
anuawsniumstainududuada Su (WsFiu)
DifidonrarasUiuu
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UDAISWINSTUNtUNISLaDNIE Respirator
e Us:Ansmuwlunisnsosl

* Potential reaerolsolization of the biohazard aerosol
* Reuse of the respirator
* Selection &Use

* Fit

* Assigned protection factor

3M™Health Care Academy m © 3M 2020. All Rights Reserved




The US Center for Disease Control (CDC) cites the N95
respirator standard as part of the advised protective
equipment in their Covid-19 FAQ and their SARS

guidance (SARS being a similar type of Corona virus). Which
suggests that an N95 or better respirator is acceptable.
Crisis : equivalence to N95 from other countries

Filtering
Facepieces

Tight-fitting respirators

Seal to the face

nsavauneazaavuasidalsa
KSaduazaavla (particulate hazard)

.


https://www.cdc.gov/coronavirus/2019-ncov/faq.html
https://www.cdc.gov/sars/clinical/respirators.html

T T A a1 B How N95s work

* FFRs contain many layers of crisscrossing, non-woven, fibrous filter material that capture particles

* As the airstream flows through the layers of filter media, particles are trapped/captured, by several
mechanisms:

o Very large particles in the airstream will settle out due to gravity

o Other particles may impact a fiber and be captured electrostatic charge fiber

o Very small particles are captured by diffusion
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https://multimedia.3m.com/mws/media/17927320/respiratory-protection-fag-healthcare.pdf
https://multimedia.3m.com/mws/media/18202700/respiratory-protection-in-healthcare-qrg-n95-respirators.pdf
https://multimedia.3m.com/mws/media/4099030/respiratory-protection-against-biohazards.pdf 11
https://vimeo.com/398385169/560e85531c
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https://multimedia.3m.com/mws/media/1792732O/respiratory-protection-faq-healthcare.pdf
https://multimedia.3m.com/mws/media/1820270O/respiratory-protection-in-healthcare-qrg-n95-respirators.pdf
https://multimedia.3m.com/mws/media/409903O/respiratory-protection-against-biohazards.pdf
https://vimeo.com/398385169/560e85531c

NO95 Respirator ADD:(S?
* 10S3U NIOSH 42-CFR84 (US)

“ Us=ansmuiumsnsesoumavuna 0.3 lupsou nsaJiniu

N95 95% U
N99 99 [V
N100 99.97% [V
R95 957, nulddh
R99 999 nuldons
R100 99.97% nuldug
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NO95 Respirator ADD:(S?
* 10S3U NIOSH 42-CFR84 (US)

Us=ansmuwlunisnsal
aymavwia 0.3

Tunsou
NG5 95%
R95 95%
P95 95,
P99 997
P100 99.974%

* https://wwwn.cdc.gov/niosh-cel/

3M™"Health Care Academy

nsaithu

lu

nuldvs
nulduuni
nulduuni

nulduiunin

NIOSH Certified

or Approved*
TC number

© 3M 2020. All Rights Reserved 14
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=
Surgical N95 Respirator

*Us:ansnw lunisnsav 95%

NIOSH Certified

_ | N95 Respirators
]G\SUI’T’IS approue KsSo | TC —Number
certified 32n NIOSH*
.. - Surgical N95
'nszuur(saujmnﬂwm ' | Respirators

*Javnuyavikaduazidaa la
FDA Cleared

* https://wwwn.cdc.gov/niosh-cel/

https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/
3M™*Health Care Academy m © 3M 2020. All Rights Reserved 16



https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/default.html
https://wwwn.cdc.gov/niosh-cel/

uan1n N95 Tnivtdondulku?

P2

—
Australia ASIINES 1716:2012 P3 ASIMNZS 17152009 YES Us:én Sn‘] w
Brazil ABMNTS/ NBR PFF= Fundacentro CDU &614.894 YES n1snSOJ ? ? ?
® o o

12698:2011 PFF2

China GEB 2626-20006 KN 100 KP100 GEB/T 18664—2002 YES
KNS5 KPP9S

Europe EMN 1429-2001 FFP= EMN S29:2005 YES
FFP2 o
94-95%
Japan AMHLW-2000 Ds/DLE JIS T8150: 200a YES ° ° ° °
[ ]
ps/oL2 filtration efficiency:
Korea KMOEL-2017-64 Special KOSHA GUIDE H-22-2015 YES
1=t
Mexico MNCM-116-2009 MNA100, P100, R100 MNOM-116 YES

MNo9, PO9, RS

NS5, PO5S, R95

uUs NIOsH MNMIOSH approwed N100,. P100, R100 OSHA 29CFR1910.124 YES
Requirements 47 CFR 84 N99, POO, R9O
MNO95, P95, RS

https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/crisis-alternate-strategies.html

3M™*Health Care Academy m © 3M 2020. All Rights Reserved 17


https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/crisis-alternate-strategies.html

N95 (95%) =

s ¥
0
\ Gwarina,
(oo oo
DS -,
S 8210
Sewrpant /

........
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FFP2 / P2 (94%)

g

.»’«* *

N99 (99%) = FFP3 (99%)
N100 (99.97%) = P3 (99.95%)

g

/ \ /‘"'\Z
2
LS sl
&
— o F

GB 19083-2010 Medical or Surgical Mask

80 mmHg
PFE : 295 >99 >99.97
https://www.testextextile.com/product/medical-protective-mask-gb-19083-en14683-type-iir-astm-2100-level-1-2-3/

“3M

© 3M 2020. All Rights Reserved 18



https://www.testextextile.com/product/medical-protective-mask-gb-19083-en14683-type-iir-astm-2100-level-1-2-3/

23 ldaue
xe lavieninaaausaud:ay
Tilwasaus=ansniwlunisnsav
Nan:=iUacaurie haan

wasdaeauxe ih

wuiin3 Wiaas ldriRenniskSauw6e
wsialBalsaNg ldns=a1e Wduathe
Contamination sterile field

Notice
the difference

*qd respirator N Wdinsamunisuwne
UdauusinmiuiGuae lsa a
*https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/crisis-alternate-strategies.html FaCEShIEId H§a Surgical maSk ﬁu

3M™*Health Care Academy m © 3M 2020. All Rights Reserved 19
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1SNQd@DUAUANS:8UNUTURUN

Fit Test
Yinnnt Liasdie

3 YuUABUMS 1d N95 mask

1 i 2 onintioghuimnsiy 3 m:;namam Seal Check TiioUaWUGIWDY
- Mask
o KRITRAUNIauGau
Mudv

|+ KwloDN (J valve IKDO
fiine B vl " — valve (8) D:K18RDDNAILN
doolliley W Gisvdulukthmniwgung
[udaupondny

https://www.youtube.com/watch?v=kdgcKHSIrrM

AT LLNNYFATENT TN AIINY
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https://www.youtube.com/watch?v=kdqcKHSIrrM
https://www.youtube.com/watch?v=kdqcKHSIrrM

COVID N35 @ pEcon oR n1suuidauluvalduaznan
R E U S E . S = Actual simulations

No soil
Nosepiece intact
Straps intact
No tears
No deformation

S¢rub top

DISCARD

Broken Strap : N,
Tearing

S~

Nosepiece

Detachment :
Nosepiece -

Fracture

i

lﬂ mmﬂunqiﬂﬂ Laan resplrator Tomas ME, et al. JAMA Intern Med. 2015 Dec;175(12):1904-10




CDC Crisis Capacity

Elimination Physically remove the hazard

Substitution Replace the hazard
Most effective Local exhaust ventilation

Administrative
Controls Change the way people work

IR EL e (HVAC)

Physical barriers

Isolate people from the hazard

Protect worker with Personal Protective
Equipment

l

Least effective

(Photo courtesy of CDC)

https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

CDC Respiratory Optimization

aonurasaiuné (Conventional)

L=

ulgunouwaAsugudinsaninaet lunnsleann

unulumslignuisanusnnduldosaduen ’ fiugssvnindouardnidon Respirator

aonusnsalbuusuuanidiu (Contingency)

ineugt uAslsnunazauni [Sdududu Extended Use
Aalgu war nMsnes/Tdfignsas ' Asdoanavienuithla

Non NIOSH approved .. Non NIOSH approved : :
PP Limited Reuse Decontamination

madanduuanann N95 beyond shelf life &Reuse (except AGP)

https://www.cdc.gov/coronavirus/2019-ncov/hep/respirators- strategy/index.html Accessed April 12,2020

3M™*Health Care Academy © 3M 2020. All Rights Reserved


https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/index.html

N95 Respirator.

Science. Technical Bulletin
Applied to Life.” May, 2020

Revision 6

Deco nta m i natio N (Iast reso rt) Decontamination Methods for 3M Filtering Facepiece Respirators

=)

such as N95 Respirators

3M is collaborating with several sterilization companies and
institutions that are investigating ways for hospitals to safely
decontaminate 3M’s N95 FFRs in line with the CDC guidance on
Decontamination and Reuse of Filtering Facepiece Respirators.

https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

Up-to-date
information

© 3M D20. All Rights Reserved. 3M Confidential.

Four key aspects of successful decontamination reprocessing:

e inactivate the target organism, such as the virus that causes COVID-19;
e not damage the respirator’s filtration Uszansanlunisnsos

e not affect the respirator’s fit munszfunzols

e and be safe for the person wearing the respirator. Uaansosioganald

3M Decontamination Technical Bulletin:
https://multimedia.3m.com/mws/media/18248690/decontamination-

methods-for-3m-n95-respirators-technical-bulletin.pdf



https://multimedia.3m.com/mws/media/1824869O/decontamination-methods-for-3m-n95-respirators-technical-bulletin.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html
https://multimedia.3m.com/mws/media/1824869O/decontamination-methods-for-3m-n95-respirators-technical-bulletin.pdf

Respiratory Protection.

4 U.S, FOOD & DRUG

April 3, 2020

Manufacturers of Imported, Non-NIOSH-Approved Disposable Filtering Facepicce
Respirators;

Health Care Personnel,

Hospital Purchasing Departments and Distributors;

Importers and Commercial Wholesalers; and

Any Other Applicable Stakeholders.

On February 4, 2020, pursuant to Section 564(b){ 1 (C) of the Federal Food, Drug, and
Cosmetic Act (the Act) (21 US.C. §360bbb-3(b) 1 (C)), the Sccretary of the Department of
Health and Human Services (HHS) determined that there is a public health emergency that has
a significant potential to affect national security or the health and security of United States
citizens living abroad, and that involves the virus that causes COVID-19. Pursuant to Section
564 of the Act, and on the basis of such determination, the Secretary of HHS then declared on
March 2, 2020, that circumstances exist justifying the authorization of emergency use of
personal respiratory peotective devices during the Coronavirus Discase 2019 (COVID-19)
outbreak, subject to the terms of any authorization issued under that Section

On April 3, 2020, in response to this evolving public health emergency and continued concerns
about filtering facepicce respirator (FFR or respirator) availability, FDA concluded based on the
totality of scientific evidence available that certain product classifications for imported
disposable FFRs that are manufactured in China and not NIOSH-spproved and for which data
exists that supports the respirators” authenticity, are appropriste 1o protect the public health or
safety (as described under section 11 Scope of Authorization) under section 564 of the Federal
Food, Drug, and Cosmetic Act (Act) (21 U.S.C. § 360bbb-3). Under this EUA, authorized
respirators listed in Appendix A are authorized for use in healthcare settings by healtheare
personnel (HCP)? when used in accordance with CDC recommendations to prevent wearer

' ULS, Deparement of Health and Human Services, Deserminution of @ Public Health Emergency and Declaration
thar Cireumsances Evist Justifvimg Awshovizattons Pursuant o Section 564(b) of the Federal Food, Drug, and
Cosmetic Aer, 21 USC § J60bbH- 3. K5 FR 7316 (February 4, 2020). US. Department of Health and Human
Services, Declavation that Circwmstancer Exivt Justifivng Authorizatons Pursivent to Section 564 of the Federal,
Food Drug, and Coxmenic Aet, 21 USC. § 360bbb-3. March 2, 2020.

Healtheare personncl rofers 10 all pasd and unpaid persoss servang i healtheare settings who have the potennal for
derect or indlirect exposure (o patients of infectious materials, cluding body substances (e.g , blood, tissue, and
specific body fluids); contaminated medical supplies, devices, and oquipment; contansinated envirvamental ssrfaces
or comamenated air. These healthcare personnel include, but are not limited 1o, emergency medical service
personnel, surses, nursing aesistants, physiciams, techmicians, therapests, phichotomists, pharmacists, dentists and
dental hygienssts, students and traineos, comractual staff not employed hy the healthcare facility, and persons not
darectly involved in paticat care, but who could he exposed 1 infoctious agents that can be tranamitted @ the
healthcare setting (¢ g., clericul, distary, environmental services, laundry, scurity. engincering and facilities
management, adnsinistrative, belling. and volumeer personnel

© 3M D20. All Rights Reserved. 3M Confidential.

Emergency Use Authorization
nisoytualRidlunsadqnidu

Per the CDC guidelines, a number of sterilization
companies are assessing decontamination processes for
N95 filtering facepiece respirators (FFRs).

The U.S. Food and Drug Administration (FDA) is
evaluating and granting Emergency Use
Authorizations (EUAs) for sterilization companies
assessing decontamination processes for N95

filtering facepiece respirators (FFRs) during the
COVID-19 outbreak.

Issued EUASs for Personal Protective Equipment with
regards to COVID-19 will be available on the FDA
website: Personal Protective Equipment EUAs

https://multimedia.3m.com/mws/media/18248690/decontamination-methods-for-3m-n95-
respirators-technical-bulletin.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-

respirators.html
3M respirators.html 29



https://multimedia.3m.com/mws/media/1824869O/decontamination-methods-for-3m-n95-respirators-technical-bulletin.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

3M

NadoulEDv
Us=ansnIwiun1SNSov
ADIUANS:=8U

USUNLASDVLNLED
NQdouULSDY

Us=3NSAIwIiunISuILED
JisanAv

Y

US FDA
QUoNalUaz(RNISDUTYNAIUNIS
thlUntuanid:=anLau (EUA)
AD UIAUAaURUININ

\

Science. Technical Bulletin

Applied to Life."

May, 2020
Revision 6

Decontamination Methods for 3M Filtering Facepiece Respirators
such as N95 Respirators

Background

NOTE: Please revisit this document often for frequent updates.

During this public health emergency of the COVID-19 pandemic outbreak, many healthcare institutions are experiencing
shortages of filtering facepiece respirators such as N95 respirators. The U.S. Center for Disease Control and Prevention
(CDC) has issued Strategies for Optimizing the Supply of N95 Respirators. In this document the CDC recommends
conventional capacity strategies, contingency capacity strategies (during expected shortages) and crisis strategies (during
known shortages). Contingency and crisis strategies include use of N95s past their shelf life, extended use of N95s, use of
other types of respirators, use of respirators from other countries, and re-use of respirators, ahead of decontamination of
respirators.

The CDC discusses reuse and extended use of N95s as a Crisis strategy at Recommended Guidance for Extende

Limited Reuse of N95 Filtering Facepiece Respirators in Healthcare Settings and has published guidelines on Decontaminatior
and Reuse of Filtering Facepiece Res; .. CDC says research indicates the virus survives for up to 72 hours on a variety of
surfaces. Therefore, CDC is recommending a wait and reuse approach before consideration of other decontamination
approaches.

methods-for-3m-filtering-facepiece-respirators-technical-bulletin.pdf

© 3M 2020. All Rights Reserved



https://multimedia.3m.com/mws/media/1824869O/decontamination-methods-for-3m-filtering-facepiece-respirators-technical-bulletin.pdf

Table 1: Effect of decontamination methods on certain 3M N95 Filtering Facepiece Particulate

Respirators (Continued) (Sheet 2 of 2)

Decontamination
Method

3NV N95
Models

Evaluated ®

Cwycle

Mumber of
Reprocess
Cvycles
Tested

Filtration

Efficiencyb

Fit Related
Evaluation

U.S. FDA EUA
Issuead

WHP- Battelle

1860, 8210,
1804

LUnder

aevaluation

3 cycles:

tested

20 cycles: Under
evaluation

3 cycles:

Pass

20 cycles: Under
evaluation

3 cycles: Pass
20 cycles:
Under

evaluation

VHP — Steris -
VWictory™, 1000
ED, ARD, and
MIOO
Biodecontamin
ation Unit

Ultravielet Light

1860, 8210,
1804, 1870+

STERIS
Atmospheric
“HF Process

Envirenmental Decontamination Systems

UV-C (254 nm)

1860, 8210,
1204

Refer to CDC

guidar‘nced or

L O ERM

M axi murn 100

Jiem<

cumulative
lifetime
exposure

Xenex
Lightstrike™
Swstem

1860, 8210,
1804

Pulsed xenon,
200 — 280 nm

for 5 minutes

10
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1395 ol
A. MIDULNY
wiewlle - fevandau (hot air oven)
s - tmhmaurultilugev wiluieliviu
- Yimseudeaamail 70°c i 30 wil
- se¥egnmenhnnlndviedudaduiiulavvenaiasmszenaziou
Wultawilimhmndemela
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Irradiation)
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- Gassing 20 w1
- Contact 3 Ui
- Aeration 22 Ui
§ | w ] . w -
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. y , e
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Gassing 20 wfi  (Weight 3 g/ui)
Contact 3 wifi
Aeration 22 wff

Ui\ ppm find, $0 284 ppm. dosrmuodes > 200 ppm. deld 6 loy}
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https://ddc.moph.go.th/viralpneumonia/file/g_health_care/g07_ppe_200463.pdf

FFR filktration FFR fit Other

Treatment level performance performance observations References

Vaporous Battelle report: Passed FFR fit was Degradation 3,4
hydrogen Bioquell Clarus C shown to be of straps

peroxide HPV generator: unaffected after 30
(VHP) The HPV cycle for up to 20 cycles
included a 10 min VHP (Battelle
conditioning treatments report)
phase, 20 min cycles using
gassing phase at 2 a head form

g/min, 150 min
dwell phase at 0.5
g/min, and 300
min of aeration.

Ultraviolet 0.5-950 }J/cm? Passed 90-100% 2,3,7,8,9,
germicidal passing rate 10
irradiation after 3 cycles
(UVGI) depending

on model
Moist heat  15-30 min (60°C, 80% RH) HTN1 influenza 99.99% 14

A/PR/8/34

incubation



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html

VHP: Cycle Specific, Critical Parameters, Instructions for HCFs

Vaporized Hydrogen Peroxide U ’

3M™"Health Care Academy

lainszdu Wau
Tracking number
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Sterrad
2 times

Sterker(Sterizone)
2 times

Steris
10 times

Battelle Sterilucent

20 times 10 times
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